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We claim: 

1. in the process of producing a chemically 
treated filler by contacting an acidic aqueous suspension of 
an amorphous or particulate inorganic oxide selected from 
precipitated silica, -olloidal silica or mixtures thereof with 
a coupling agent to form an acidic aqueous suspension of 
chemically treated filler, optionally in the presence of a 
surfactant and/or a water miscible solvent, and recovering 
said filler, the improvement comprises using as said coupling 
agent a combination of (a) mercaptoorganometallic compound and 
(b) non-sulfur organome t al 1 i c compound { s ) in a weight ratio of 
(a) to (b) of at least 0.05:1 in an aqueous suspension of 
inorganic oxide having a pH of 2.5 or less, and treating the 
acidic aqueous suspension of the chemically treated filler 
with acid neutralizing agent (s) to increase the pH of said 
suspension to a range of from 3.0 to 10. 

2. The process of claim 1 wherein the 
mercaptoc rganome t a 1 1 i c material is represented by the 
following graphic formula VIT: 

hs - r 6 v" 

V;:-:t VII 



wherein M is silicon, L is halogen or -OR", Q is hydrogen, C : ~ 
C ;: alkyl, or halosubs t i tut ed C.-C-, alkyl, FT is C : -C\. alkylene, 
R" is C --:t : alkyl or alkoxyalkyl containing from 2 to 12 carbon 
atoms, said halogen or (halo) groups being chloro, bromo, iodo 
30 or fluoro, and n is 1, 2 or 3 . 
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3. The process of claim 2 wherein L is -OR , ^ is 
C 1 -C 3 alkylene, R is C x -C 4 alkyl and n is 3 . 

> 4. The process cf claim 2 wherein the mercapto 

group of the mercapt oorganomeial 1 i c material is blocked. 

c ^ The process of claim 1 wherein the 
mercaptoorganometallic material is selected from 
10 mercaptomethyltrimethoxysiiane, mercapt oethyl trimethoxysilane , 
mercaptopropyltrimethoxysilane, mercaptomethyltriethoxysilane , 
mercaptoethyltripropoxysilane, mercaptopropyltriethoxysilane , 
( me reap tome thy 1 ) dime thy let hoxys i lane , 

imercaptomethyl ) me thyldiet hoxys i lane , 3 -mercapt opropyl - 
15 methyldimethoxysilane and mixtures thereof. 

6. The process of claim 1 wherein the non-sulfur 
organometallic compound (s) is selected from the group 
consisting of organ =>me t a 1 1 1 c compound (s) represented by 
20 formula I I : 

r : -,:•:>; - ; a 

organometallic compound (s) represented by formula III: 

r2 2c + 2 Si c c (c-I) 111 
organometallic compound ( s ) represented by the formula IV: 

30 * 3 2d^d c d IV 



organometallic compound l s ) represented by formula V: 
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(R 2 3 Si ) k NR 4 (3 _ k) 



and a mixture of said organometallic compounds; wherein each M 
is independently silicon, titanium or zirconium; each R' is 
independently a hydrocarbon group of from I to 18 carbon atoms 
or R : is an o rganof unc t lonal hydrocarbon group of from 1 to 12 
carbon atoms wherein, said functionality is ammo, carboxylic 
acid, carbinol ester, or amido; each X is independently 
selected frcm the group consisting of halogen, amino, alkoxy 
groups of from 1 to 12 carbon atoms and acyloxy groups of from 
1 lu ±2 carbon atoms, a is the integer 1, 2 or 3 ; each is 
independently halo, hydroxy, or a hydrocarbon group containing 
from 1 to 18 carbon atoms with the proviso that at least 50 
mole percent of the R 2 substituents are hydrocarbon groups 
containing from 1 to 18 carbon atoms, c is an integer from 2 
to 10,000; each F/ is independently halo, hydroxy, or a 
hydrocarbon group containing frcm 1 to 18 carbon atoms and d 
is an integer from 3 to 20; each R 4 is independently hydrogen 
or a hydrocarbon group containing from 1 to 18 carbon atoms 
and k is 3 ■: r 2; ani said halo or halogen is selected from 
chloro, flu. ore, brcmo or iodo. 



The process of claim 1 wherein 
the non-sulfur organometallic compound ( s ; is selected from 
25 group consist ing of diethyldichlorosi lane , 

a 1 1 y 1 me t h v 1 i i c h 1 o r c s i 1 a n e , met hy 1 p h e ny 1 d i c hlorosilane, 
phe nyle thy 1 d ie t hoxy s i lane , 3,3,3-- 

trif luoropr -pylme thyldichloros i lane , t r imethylbut oxys i lane , 
s ym -dip he ny 1 1 e t r ame t hy 1 d i s 1 1 oxane , tn v i ny ltrimet hy 1 - 
30 cyclotris il :xane , oct amethyl cycl ot e t ras i 1 :>xane , 
hexaethvldi si ioxane , penty lmethyldi chloros i lane , 
divinyldipi opoxysi 1 ane , vmyldime t hyl chloros i lane , 
vinylmethyldichlorosilane , vinyldim h- " eth Dxys i lane , 
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t r i me t hy Ichlorosi lane , trimethylmethcxysilane, 
tnmethylethoxysilane , methyltrichlc rosilane , 
methyl t rime thcxys i lane , methyltriethcxysilane , 
hexamethyidisi loxane , hexenylmethyldi chlorosi lane , 
5 hexenyl dimethyl chi or os i lane , dimethyl chlorosi lane , 
dimethyldi :hlorosi I ane , dime thyldime t hoxys i lane , 
dimethyldiethoxysilane , hexame thyldi s i lazane , 

trivmyltrimethylcyclotrisilazine, polydimethylcyclosiloxanes 
comprising 3 to about 2 0 dimethyl siloxy units, 
10 tetra (C 1 -C 18 ) alkoxy titanates, methyl triethoxy titanium (iv). 



tributoxide, methyl titanium (iv) t r i - t -butoxide , isopropyl 
titanium (iv) tributoxide, butyl titanium (iv) triethoxide, 
butyl titanium (iv) tributoxide, phenyl titanium (iv) 

15 triisoprop oxide y phenyl titanium (iv) tributoxide, phenyl 
titanium ( iv) t ri i sobut oxide , [Ti (CHoPk);} (N2 5 H i;:i ) ] 
[Ti (CH 2 SiMe 3 ) (ITEt 2 ) 2^ < tetra (C r C 18 alkoxy zir:onates ( phenyl 
zirconium (iv)- trichloride, methyl zirconium (iv) trichloride, 
ethyl zirconium (iv) trichloride, propyl zirconium (iv) 

20 trichloride, methyl zirconium (iv) tribromide, ethyl zirconium 
( iv N tribromide, propyl zirconium (iv) tribromide, 
chlorot ripentyl zirconium t iv) and mixtures of such 
oraanometaliic c omp c unds . 



crganom.etai 1 i z oomec und ( s ) is represented by formulae II, III, 
IV, V or a mixture cf said organometal I ic compound (s) wherein 
each M is silicon. 



Liiamum (iv) t r i i sopropoxide , methyl titanium (iv) 
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The proces 



of claim 6 wherein the non- sulfur 



Q 



process of claim 6 wherein the no::- sulfur 



o r a a nome t a I 1 i i 2 omp oun i ( s ) is represented by to rmu la II 
wherein R : is C^-CV. alkyl, X is chloro, a is 2 and the 
im rgc.ic oxide is precipitated silica. 
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1C . The process of claim 1 wherein the weight 
ratio of -a) to (b) is from 0.05:1 to 10:1. 

5 ii. The process of claim 9 wherein the weight 

ratio of (a) to (b) is from 0.2:1 to 2:1. 

12. The process of claim 1 wherein (a) 
mercaptoorganometallic compound is replaced by a combination 
10 of mercaptoorganometallic compound and 

bis (alkoxysilylalkyl ) polysulf ide in a weight ratio of 
mercaptoorganometallic compound to 

bis (alkoxysilylalkyl ) polysulf ide of from at least greater than 
1:1. 

15 

13 . The process of claim 12 wherein the weight 
ratio of mercaptoorganometallic material to 

bis (alkoxysilylalkyl) polysulf ide is from 5:1 to 50:1 and the 
inorganic oxide is precipitated silica. 



14 . The pre cess of claim 12 wherein the 
bis (alkoxysilylalkyl ) polysuifide is represented by the 
foil ow i ng g r aph i c f o r mu la VII: 

Z-alk-S,, -alk-Z, VII 

in which alk is a divalent hydrocarbon radical having from 1 
to 18 carbon atoms; n' is a whole number of 2 to 12 and Z is 



30 



R 

-Si— R ' 
\ 
F. ' 



-Si— R 

N 

R * 




+ 



_s an C_- 



ilkyl or phenyl gr 



and R' is an C : -C, 



cycloalkoxy, or a Cl-11 alkylmercap to group, 
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15. The process of clai^ 12 wherein 
alkoxysilylalkyl ) polysul f ide is selected from the group 
is ting of 3 , 3 ' bis ( t r imet hoxys i lylpropy 1 ) disulfide , 
-bis (triethoxysilylpropyl ) tecrasulf ide, 
-Lis ( t rimethoxysilylpropyl ) t e t rasul f ide , 
-his ( trie thoxysilyle thy 1 ) tet rasul fide , 
-bis ( trimethoxysilylpropyl ) trisulf ide , 
-Lis ( criechoxysilylpropyl ) trisulf ide , 
-bus ( t r ibutoxys i lylpropyl ) disulfide , 
-bis (trimethoxysilylpropyl ) hexasulf ide , 
-Ids (trioctoxysilylpropyl) tetrasulf ide and mixtures 

eof . 



16. A product cf theprocess of claim 1 



7 . An 



product of the process of claim 4 



A product of the process of claim II 



